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MONG the mapuy problems of engl
neering which  have perplexed
—— the governments of the mgtropol
l-g:v:‘;':-g tan cliles of the world In the
past twenly yoenrs, perhiaps nons
has more imperatively or more constanily
demapndod atiention than the gquestion ol
the removal of elecirvie wires from e
Blroets, A quarter of o contury ago, when
the development of elecirielly W ne
may be sald, In s clementary  stag
the overbead wires gave but Hitle troubl
compuratively wnid 1th poles und  eross
arms, with their fow 1hremnd-1ke trand
of wire, while ot regarded asn an adorn
ment to o handsome clty sirect, weroe tol
cruted ap o necessary evil Bul o new
uses for the mysterious clectrie fuld wer
discovered and through the efforts of
Edison and other inventors (6 beeame o fo
millar utility, the wires multiplied at  an
nlarming rate and became a renuing
menace to (he public welfure and  con
venlendce
Gradunlly the telephone grew from a
luxury to be enjoyed only by a fow of the
larger business houses e a  necessily
which not only every place of busines
but n  large proportion of private homes
must have. The single wires multiplied In
number and bechme greal cables extending
farther and farther throughout the  cliy
streots until they were not only a disfig
urement to the sightly appearance of thos
pirects, bul  were positively an encum
brance. Then the electrie Hght came mors
genorally inte service and IS hopvily
churged wires added a serlous danger o
the alreoady troublesome slhiuation, il
the application of vlectricity as o wmotive
power in the operation of sireet raflway:
contributed will further In the sime man
ner
As The wires Inctea i In numbers M
bhecame more and moroe appoaront that they
must be removed from the sifeets, and I
wias soon detormined that the only prac
tleable way Lo accomplish thil wis to plaod
them underground And then  followed
vears of conflict between the authoritis
of the ecltles and the companies ownin
the wirea bhefore Progress in th
movement conld be accomplished (R X
pense which the burial of the wires woull
entnil prompted opposition and resis
on the part of the confpanies and the
imperfections of the various methods
posed gave them'groumds for thelr refusal
to adopt them or acknowledge them (o be
reasonable Years and yvears of study nnd
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citles untll now there I8 scarcely a clty of

conslderable size which has not lis sub-
Way system or In which overhead wires,
exeept for streel rallway operation, are
toletated in the business disiricts.

The European eitjes were far whead o
those of America in the burial of electrio
wilr for the reason that they never did
poermit the sitringing of the wires above
ground, and from the very boginning they
wWaers Inld In conduite beneath the alde-
witlks Even the overhead trolley wire
has only  been introduced  into  London
within & few yoars, and it has met with
such determined opposttion as 1o Indicate
that 11 ean never be exiensively used,
It has never been permitted  that wires
should be strung on poles in Bpgland and
France, and ns long us twenly years ago
London had 20,000 miles of wires in Its
condults under the sidewanlks In Buda

Pesth, Hungary, there was an underground
trolley system In successful operation mors
than fifteen years ngo

There has been some question and some

controverasy as to which of the Ameriean
cities was firat to place Its electrie wires
underground In support of the elalin of

Chicago to this distinetion it 18 stated that
were first lald underground i
form of cables in 1878 and In pipes in

Philadelphia experimented quite ex-
tensively with of
in 1885, hut oth
wus found ontirely
although by of n very
telegraph and telephone poles the com-
had nduoed g0 under
with wires and they remained
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sfon which was empowered to fix
rental to be pald by companice running
thelr wires through the subway and for
atlme this plan of manngement enused soiie
trouble, but that has now
When the clay conduits
into serviee considerable
by explosions of
I the and
occurred from that
New York, Chicago, Brooklyn and
other cities, but under different
conditions different remedies were found
for this diMculty
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the companles so giub
offorts of the authorl
place thelr wires un
became necessary Lo
ovin use force as In Brooklyn and New
York, where gaugs of men were sent ouf
to chop down the poles.

The clty of Omuha 18 somewhat behind
most other clties of its slze and importance
in this respect, but now has the burlal of
wires well In hand, and before epring will
have all electric wires with
of those of the telegraph
the street rallway company

The Nebraska Telephone company was
flrst adopt the movement and In 1802,
in making application to the city for a re-

tes

the exception
compaunies and
under ground

Lo

newal of g franchise for twenty-five
years, undertook to bury all of Ita wires
in the district bounded by Ninth street,
Elghteenth  street, Capitol avenue anid
Howard sireet. This was done and slnee
that time the telephone company has ex

lended (ts condult system on Elghteenth
sireclt 1o Cuming; on Douglas to Twen
tleth: on Twentieth from Douglas to Har
ney: and on Harney to Thirty-sixth street.

Last fall the New ODmaha Thomson
Houston company presented before the elty
council a new  ordinance calculated 10
strongthen the company's franchise and In
the procecdings which ensued the council
adopted an ordinance which requires that
all wiree owned by commercial lighting
and power companles and located In the
district bounded by the river, Eighteenth
sireet, Howard streot and Capltol avenue
must be placed under ground before May
1. nexi. This includes all electrie lght
heating and power wires for commercial
purposes nnod takes In eversthing with
ithe exception of the telegraph wires and
those of the street rallway company which
are used In the operation of thelr cars
Those of the sireet rallway company's
wires which are usged to distribute elec-
tricity for commercial purposes are in-
cluded within the regquirements of the
ardinanot

The Thomson-Houston company began
work upon itz underground condult system
early in SBeptember, and by Decémber 1
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will have completed the undertnkivg =o
far ns the layving of the tiles Is concerned

When completed this system  will affor)
vighty miles of single duct, and, includ
Ing the cables and other accessorics, will
have cost approxlmately $175,000, although
the net cost of loying the condult will be
only anbout 3§70, 000

The conduit system s constructed ol
clap tiles and in this case it has becn
necessary o use three different maks 0l
these tiles for the reason that no o
company could supply the reguired gquan
ity on short notic The tiles are mad
in different sizes 1o poermit of varitous
numbers of ducts as required, the slze af
the duct always belng the same The
1iles are laid in a trench on a four inch
bed of concrete, with slde walls of con-
crete two Inches In length and a top
cvovering of concrete four inches deep
The separate tiles, which are three and
one-half feet In length, are held o place
with what Is known as n “"dowel pin,” and
the joints are wrapped with burlap and
welded with cement. The ordinance ro-
quires that there shall be thiriy inches
between the surface of the ground and
the top layer of the conduit, but in many
cages obstructions have been met and |t
has been necessary to go  beyond thal
depth, The volume of the conduit varles
according to loeation and raonges from
fortv-elght ducis in the vicinity of the
power house and the district of greatuest
distribution to slx, and even as low
four ducts in some of the alleys of the
mor: remole portions Leaving the power
house at  the corpner of Fourth and Joucs
gtreets, with forty-elght ducts the conduill
carries that volume on Jones street as far
nn Beventh, where It 18 reduced to Thiriye-
plx duets and thus continues o Ninth
nnd on that strest 1o the alley between
Harney and Howard sireels Then from
that point to the alley between Douglus
nnd Dodge streets the mize varies from
forty 1o twenty ducls In the alleys b
tween Howard and Harnes, Harney and
Farnam, Farnam and Douglaz and Doug
las and Dodge streoecis, the sisteepn-duet
slze of tlle Is used as far Bigteentl
gtreel and om Sixteenih stir fron A
alley between Howard and Harney tn
Capitel  avenue From Sixteenth Lo
Eighteenth street in the levs holw
Farnam amnd Iouglas and Douglas  and
Iwodge the size of the ondult 12 but six
ducts On Sevepnth #ireet, from Jones to
Pacific streéeta, the size varies from twelve
to eight ducts; on Thirtecnth street, from
the alley betweon PDouglas and Dodge
pirects to Capltol avenue there nre elght
ducts; on Capltol avenue from Sixteenth
to Seventeenth gteeet four duets, For
purpoge of supply lamps therce ar
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the tube and the tube {8 then Alled with
an insulating compound. These wires will
carey hut 212 volts of alternating current
for low-preossure service

The cables In the ducts which will carry
the primary ocurrent of 2080 yvolta will all -
be lend sheathed., The Edison tubee rvo =ln
ferred to come in twenty foot Jengths o
and are lald right in the ground. They are
coupled together by split cast-iron boxes.
The rolled pap vendults are lald In eon-

In the Thomson-Houston system, and In
fact wiih all of the Hght and puwer wires,
there is absolute underground distribua
tlon and there are no wirek sabove 1l
surfney Af to telophone and 1--!--;.'.:.”‘
wires, this cannot be applied as there must
be some overhead wires ‘

e condull sysiem used by the telephon
compoany consigts of jron plpes lald in con
et o omuch the same manver as
14 tiles. T ' nddulis 14 Faunt In
manhols which are generally located In
the center of a hloek In one of the ulleys
ni that | Nl the cabliss are ruan up o
0! rom whops the disteibution Is necom-
pl Therefore there must be overhead
11 on for disthnces of one block

When 1t tily condults of the Thom-
son-Houston company are completed the

Xl work | phratory Lo putting them into
gervl Wi ) Interesting procoss
of rodding thew or testing them with rods
The rod 1o ) isod In this test Is n very g
imgentous mechanieal devl known as 4.
“monkey,"” which Is so constructed as to
work It own way through the duet., The
rod in i Prog 8 through the ducts will
be followed by &8 wire and then the rope
which turn will be used in drawing the
cables I;.I--Hg-’.‘




